CPH31— ELECTRICITY MAGNETISM AND 


APRIL/MAY 2023 


ELECTROMAGNETISM 


Time : Three hours Maximum : 75 marks 


SECTION A — (10 x 2 = 20 marks) 
Answer ALL questions. — 


A uniform electric field of magnitude E = 100 N/C 
exists in the space in the X-direction. Using the 
Gauss theorem calculate the flux of this field 
through a plane square area of edge 10 cm placed 
in the Y-Z plane. Take the normal along the 
positive X-axis to be positive. 


E = 100 NIC asma X fwad ocr Qi sho 
2 dmg. ard Csppsmsu uusiu®gð. Y-Z amga 
mastu Adia 10 Oeih Mabb zair Qc 
anget sg ugi yab Q su yaar 
arma sanéA@macd. K ad edrar Arisz 
WALLY (prins) aims SHO. 
Consider a parallel plate capacitor. If the space 
between the capacitor is filled with sand, will the 
capacitance increase or decrease? Justify your 
answer. 
Geeanine sO ler Czsdenws Sov oofluymiaeir. 
DerGsehae QeoGu zdar QoL wear 
Ayiusucined,  Gséaslmerr Gut ADVA 
Geapuwonr? enact users HumMiIIuHSHi wiser. 
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13. 


14. 


15. 


(a) 


(b) 


(a) 


(b) 


(a) 


State law of electromagnetic induction. 
Using this, explain self and mutual 
inductance of a pair of coil. 


Wess sien der isms aps. Qosu 
LMUETLOSS, Q6 Mg. amai su womb 
uyjsouy serine alas @ mise. 


Or 
Describe growth of current in LR circuit. 
LR sip nd SaGa shear amii 
Aaléeayb. 


Compare the properties of Dia, Para and 
Ferro magnetic materials. 


Bur, ut wimb “@uGyr 


aT SU 
Gurgisailer usiryseer QUIAE. 


Or 


What is hysteresis? Explain the loss of 
energy due to magnetic hystersis. 


AWALNA (angs Susaid) aimi creme? 
snis HusssHor snipers qhuGb sna 
Ayumu Aah. 


Derive any two Maxwell’s equations. 


gsi QyanG) Cosev@aid snaur@scoorts 
Qumayib. 


Or 
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16. 


18. 


(b) Prove that Poynting’s theorem is a statement 
of law of conservation of energy. 


uniergmide: Gabmb bmi Lingyemtity 
AAi spss aiw HeGisza. 


SECTION C — (3 x 10 = 30 marks) 
Answer any THREE questions. 


Define Electric potential. Calculate the potential 
at a point due to a uniformly charged conducting 
sphere. 

der aiad aajupésad. gGy ond Murer 
Aeroniub Geiwiure se. ggib Gareg er 
smæra g yid ader et Ay ESDS 
saméa meer. 


Applying thermodynamics to a thermocouple, 
derive an expression for Peltier and Thomson 
coefficients. 

aadu Qusma eG Mear mig 
UMEeTUGsSS Quadiguit wpb smibect 
Sorshis@paarer Qur mi ape. 


With a neat diagram, describe the experiment to 
measure self inductance using Rayleigh’s method. 


ag Crina amg gde. Crdi papamu 


uue@uess su gama  serTelQashsren 
ufliGers5eerenus Aush. 
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10. 


Define See beck effect. 
AeQuaé Amama cusTUMssey D. 


| What are thermoelectric diagrams? 


AsiGonr rss (Qu en) awyu isir 
TAr rara? : 


What is the range (of value) for the coefficient of 
coupling? What does it signify when we say k=0? 
Qomili GarssPsrar ariy (wuy) ener? 
pmb k=0 cream sags Gung) amgè Gép? 


Define time constant. 
Grr ordd awmu. 


What is magnetic permeability? 

anba AHA crempre airm? 

Differentiate between para and ferro magnetic 
material. 


uryt wpb ~GuGyr amhaŭ Qunirsmer 
Gapu@sg hea. 


_Write an expression for velocity of light using 


permittivity and permeability. 
g@iiyew whmib Guréew uUeLOSs gouer 
Caspara Qatu wL oi psied. 
Define index of refraction. 
gansa @Huice cujupissayd. 
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wakes 


Elucidate weiss’ theory of ferromagnetism. 


Aaa %GuGyT 
AgalaiGsaiascr. 


ambseuad Gsm ume 


Discuss propagation of electromagnetic waves in 
an isotropic non conducting media. 

gent Gyms (Basua) Abang CR: 
sasa Hansnbs ama rauw vp 
Harnfásab. 
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11. (a) 


= (b) 


12. (a) 


(b) 


SECTION B — 6 x 5= 25 marks) 
Answer ALL questions. 


With the help of equations, explain the loss 
of energy on sharing of charges between 
capacitors. 


svcmun@aailer esaya, NiCad 


QacCuwrer Aahas udis ri 
FOuUHw bpi @ipciann eflenssayib. 
Or 


Derive an expression for the electric field due 
to an uniformly charged solid cylinder. 


@Cr ogum Weng tb QatiwoiulLe. sl 
(poet Sipe lene YosSHb sro 
Aacium_eot Gupeb. 


Deseribe an experiment to calibrate high 
range voltmeter. 


2 wrat Gard twy anA Qalagbpara 


-P0 UNnGCsrgmareu Mussa. 


Or 


Write a short note on thermoelectric power. 


GgiGuor ams uar Gudu Wer Amer) 
ubh eG Ag Eleni aysay. 
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